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(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent peeling of a 
reflow soldering part at flow-soldering while soldering is 
performed within the heat-resistant range of a part, in a 
mixed mounting of flow and reflow using a lead-free 
solder. 

SOLUTION: On a surface A of a substrate 2, electronic 
parts 3a and 3b are surface-connection-mounted by 
reflow soldering, and then on a surface B of the 
substrate 2, a lead 1 0 of an electronic part 6a on the A- 
side is flow- soldered to an electrode 7 for connection 
and mounting. Here, a solder 5 used for reflow-soldering 
on the A-side is a lead-free solder with constitution Sn- 
(1.5-3.5 wt.%) Ag-(0.2-0.8 wt.%) Cu-(0-4 wt.%) In-(0-2 
wt.%) Bi, while a solder 8 used for flow-soldering on the 
B-side is a lead-free solder with composition of Sn-(0- 
3.5 wt.%) Ag-(0.2-0.8 wt.%) Cu. 
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?4rH4>£t&8A>LfcP bt^Sn-Pb-B i <£;M*g 
(9 7°C) ^J^iS-r^cirlces-r^ir^^^tt^o 
[004 1] H7I*H6ir7FLf=»JB»flii^>^KDtt 
ISSiJCDDSC (^M^^&SJI 1 ^ : differential scann 
ing calorimetry) ifflSfSS (XX (°C) tt-h^P 
— (meal/sec) £0)11901) tC0T-fc£ o 1IU ID 

7 (a) l£B i CD^toS*<0w t % % El 7 (b) l*B i 
^*Di^4wt%, El 7 (c) liBiO)Siinl/l<7w 

[0 0 4 2] (4A/t£*0>B i SA<£)4 w t %*1?I4. B 
7 (a) . (b) lZ^cfc5l^. 1 8 0°Ctti6f:-e»H* 
l=»9«»tf— ^tt*&ttttt^< % B i £<$J 7 w t %|Z 

El 7 (c) [Z7jkir&5iz % <5?gtiA<Mt)n^c 

[0 0 4 3] S3(Draffil*. C(7)<fc5ICfgg!?iffi(7)Pl% 
»J7PH^fi»l+i?¥5tt, lWa3fl)**ii: 
<toTI4. ESSfi2(0Bit(D7P- tt^f£ttl+ttO) 
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[0044] Sn-3Ag-0. 7 C u - 5 B i \ZAjfz 
(BfeiS : 2 0 4-21 3°C) 2 <T> AWzXm 

(DQFP-LSI (U — K: 42AI I o yCS n> 7 
*) £y T7P--teA,f£ttltU B@|C. Sn-3 

Ag-0. 5Cul*A/f£ (BkjS : 2 1 8°C) ^ffltxT. 
2 5 0°C-e^P — l^tittlt^fTfcofco Sn-3Ag 
-0. 7Cu-5B i livO/flC^&y :?P — ItAstzttlf 
^PtXft, fiP*>. "7 P — it-A/tzttl+KiKD L S \ (D 1 ) ~P 
n-M^*£{tlt«##i 40>&jtia\ 4 5° 

^ftaSStlt^o -55-1 25°C<7);^JS 

1M^;UK&£fT#oTt. QFP-LS I 3afl)'J7 

p-[^f£ttit»^5-ei3\ 1 ooo-tr-<^u£ft# 

^'JTT^^U^tfcof:, L^U C<D'J^P-li 
A/«ftl+«l**1 4 7P-IWfiftlt*. W*£jG 
CLfr 0 :i<DJIH£l@ ? P — v;u^ 'J >7<D 
^P-feX (fcTF. 70-^PtXirl>5) B#lc*|J|iLfc 
'J7P- (*A//£#lt«S€?#1 4<D5fi®(ZOlxTEDX 
(x^;u^— ^tkJf^X^W^ : energy dispersiveX-r 
ay spectroscopy) ^flrSfT&ofcg^. 5£^*§fiJTl£ 'J 
-K9i:liU:14tO)^®-efcot, H) 8 Ictf^ J: 5 
^® (MI^tA) in*. BiA<4 6wt%«ti^ 
f£4>0)SB»I* (5wt%) IzJfcKr. ^filc^ttTlN 

[0 0 4 5] ZOCt^bLt, -(7)f$^^®|-^>LNT 
I*. ^P-^PirXB#(Z@ffl^(7>2 0 4 o Cifi<^T*±^ 

b i <7>&taa(7)£iMi^£-ci*, ?n— yn-txm\zt) 

[0 0 4 6] {SIZ'J ^n— ■ ^P-CD;HSH3S(D 

^P^XT?a«Mlz*|8tft^(DraHtt*^ofct LT 
^p-^p-tx^^fc^y. S^®t?b \o>m 

JlMClffiiLl^SOP-LS I^TSOP-LSI<j:^ 
(D'J l*A/f£f*I+»g?^1 4I±. -55-1 2 5°C 

fcl><> IP*,, m^Sh3^a>7,^ ^tFCOON. OFF! 

A/f£ftltO)^lCli % ^iLS \ <DAmX'<Di)?n — \*Aj 
K#ffmW 1 4(D;g£*<'>fc < t t@ffi^;M®JaTlc 

[0047] w±0)ct^bLr, b i <Dmim&\*te& 

^< / >fe<-T'5)^^&^o B i (DSn-Ag-Cul* 
AstzOS n S^n(7)@j§PS*^ 1 - 5 w t 



[0048] @9liS n-3 A g-0. 7Cu(D«SC 

b i ^^AnLtr<t$o?i3i5iS^^-rtcor*&^/)<. B 
i <Dfommtfmtoir&\z^tixit/utzo?\^v&mtf 

^e^b^^ct 5(z. b i <7)^ft^<2 w t %£-eii#tf 

<D&*bl*fcl*/::tfK B i (D^t^2w t 

[oo49]ac % b i %mfrx*t,mn?z>ztiz& 
y. i*A£a>*BHft*<iEttu mmttfmtn* 
ztz&b^ Re^fu-KOLs nc^-ra^y 

M&l/^^^ji*>(DI»jl:lcSLl^^:^fcy. ZOftl 
[0 0 5 0] K±0>;:&ftt&« !iA/f£/<;U<7*tO>1#tti: 

i izfc(t^is^Sffi2(Dy ?p— vjury >y-T£®ffl 
[0051] fcLtliB i (7>^*nr*fcofc7b<. fs]f$rc % i* 

A,f£ttl-r;UJ££te< LT. *o*««tt£»T6fc 
ISI&g& 2 0) A®0> 'J "7P — l*^f£tttf-|cffll\&fB 

37 y — (i A^f£ t Lt, Sn-Ag-Culi^(?)In 

mnbtkitiLtza 

[0 0 5 2] I n^D(Zj:^^^^Oi$@|ZO^ 

TT<?*£ <!: . Sn-3Ag-0. 7Cu l£/utz^<0 I n 0) 
S&Jjnii. (U1 OlC^-f <£5U. B i lc^LT^-r^l2 t 
fs\mz^ Sn-3Ag-0. 7 C u li A/f£^C0-^CD^ 

m<»mmttb\zM&£&T£v%i&fatf&z> 0 Lfr 

U Ell 1 (Ctf^-J: 5IZ X Sn-Ag-Cu(^fcX(0 
I n(D^M^iiftI$1±T4*. !!3<bJtl&LTBJ^j!>>k 
&5\z % B i Oii^(5^^^#t/^tt<7>*^b^eCb 
^l^C^^^otco ^fc. mi 2lC^-r € fc5lC. Sn 
^7^rSffiLfc42A I I oy 'J-KlCJtLtt, 04 

Mmai&TZ&z.Ztei^zttfiofr'Dtzo £ *lz s s 

n-A g-C uCD3 7C&liA,*£|::*frU B \ (DmtiAt 
I n(D^Dfi<b^<bt{Z^b^-t±fcl|g|^tT*l^. 
St't, f^t£^lt»^¥CD«S«W^fi^ttl*B i CD^ 

[0 0 5 3] B i <7)*JsJjnSBffl£#jSLT I n^ttl 

[0054] i13l*Sn-3Ag-0. 7 C u l*A/f£ 
Lfci^B i , I n<DmmB.\z*i-fZ>fcft& : & 
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fitfiiiCDaE^ttiio-s w t %(db i orfcmmmz* 

[0 0 5 5] &tz. 01 41*. 0 1 3£f5j«0>Sn-3 
Ag-0. 7 C u l£A/f££#l<t B i , In<D;SJlDfi 

[0 0 5 6] 01 t>-fixlCfclNT 

sn-3A g -o. 7 c ui*A,t£-e0)B i oss/ras 
**<D0@<o:&¥#ic5£ia^LTi*&o 

[0057] 01 3lZ£Z>t. M?Ll£. Sn-3Ag- 
0. 7Cu-2Bi-3In (Sn-3Ag-0. 7C 
u|:Bi^2wt%, Inf3wt %^*Q) f*A,7£(Dli 
£*><S n-3Ag-0. 7Cu-5Bi \£/vtz(DttX\Z 
jft<, Sn-3Ag-0. 7Cu-2B i (i^£(Dftl 
«fcytfi^utWS 0 CttcfeU. Sn-3Ag- 
0. 7Cu-2B i -3 I nliA/tc^'J^D— SSI*. 
Sn-3Ag-0. 7Cu-5B il^fil^nllt 

[0058] ii 4i:j:^<l:, I n^AO^tLt 

'Ptel^tz&b. IBf&«jS2<DgS (B®) <7)?p — zfnii 

tfianftuv, 

[0 0 5 9] )a±(DC£*>P>L"C. ±IE<DI*^£*fij£li 

[q0 6 0]HflllZ« B i <D8sJlDS#2 w t %£t?<Dffi 

tt£R« I n<D»tt»A<4w t %*"C0)IBH-Cli. E«« 
tt 2 <D S ft 1 1 £ A SCD 'J Z? P -l*^f£tt(*JB<7>«* y U 

co??&jjn§A<4 w t %ia-tc:ft<&£. @*i«s«*Mft<ft 

y. iSJSgfc 2 <7>g® (BI) <7)77P— tt/Lrtfrt-lt^P 
Zktotztb* ^— X h<7>Sgte*>B1Elteft 

n-in-Pb-Bi t#^t>n^«?affl^ai^-r< ft 

l^fc^m^SSlCft^ft^PD^gi^fc^o 
l*U:0>3S*^b, I n^^DfiCDJiKfi* 4w t L 

[0061] &tz. cuomi&vimte. ®mto&te.zm 

»iU: 0 CutD^Sfi, 0. 8wt%J^|) 
<t. 0 1 5lz?KL^cfc dl^. C u ^^*DLftt>tO)fcht 

0. 8wt%tU: fl Lfrt. C uA<ST^*D$tt^C 
<hl*. Cu/^v h^Cu'J-Kft££ttfi<»:faJa£. 



Cu(D^t)ttlWitlCta!l*A<&^>o ZOtztb. Cu(DS 
*0iitf>TI&£ 0. 2 w t %£ L/c 0 
[0 0 6 2] A s(DmiBR\zr>l^Xit. *<D%tti\m£ 
1. 5w tKVLTt + Zt. j&£<7)±l^&«Mftte<7> 

-f&£:. PJtSlrgfi^CDi^fc^^^tlCAgSSna) 

izf*. axh^irtft^o ttox. AgasinStti. 

5-3. 5wt%tLfc 0 

[0 0 6 3] JU±^f>L-C. K*£»l£2<DA®£f&:7U 

-li^t£*ffll^T | J^p-^i^/■£f*{tL. B@$f&pu 
-i^f£Sfflu^r^p-fiAyf£#it-r^(sic % ca>A® 
(ovyn-it^tzttifmn&yv-it^tzco&j&t it 

(i, Sn-Ag-Cu, fc&LM&CttfC In. B i <D 
*> 1 aJ5l±***0Lfc 

S n — (1. 5 — 3. 5 w t %) Ag- (0. 2 — O. 
8wt%) Cu- (0-4wt%) In- (0-2wt 
%) B i 

[0 0 6 4] tot, eh \z7sk-rmmmmt lxo*)? 

0A®|C^LT. ±IB£§j£&ffla)S n-A g-Cu. fc 
ftlMiZjif:: I n. B i 0)5^ 1 flJU-h^r^sJlll LtcfS"7 
■J — l&A/tz&ffll^X 'J "7 P — liA/ZSttrtirfTftlV * 

(c. ZttlBISSfc 2(7) BEIRUT. ±tzmf&.mm<Ds 

n-A g -C u<D3tcS<D§8:7 U — ItAstz £ ffl 7 P 

[0065] jfcfc. 0 1 £ fflt>T U ^ p- - ^ P-Stt 

[0 0 6 6] [^jfc#]1] i8Stt2,i:Lr250mm 
x3O0mm(D*7Xl^vSffiSiL\ 
S2(DA®|C % 208 tfVCDQFP-LS I 3 a^SO 
P-LSI3b, ^:7»ft6 aft<!:£ 'j7P-liA/f: 
MltLfco -tf>*§^ 'J^a— |*^£ttiticjfll*4tt? 
■J — 1^: A^y^ <tr IT, 4 7c&CDf&;7 'J — l*A,tzX$>& S n 
-3Ag-0. 7Cu-5B i it/utz (B4^ : 204- 
2 1 3°C) £mi^tz*><D£kt&mtl,. ±!5<D5 
7cS0)©7 'J -l^fct fcS S n - 3 A g - 0. 7Cu 
-2B i - 3 I nit/utz (14^5 : 2 0 3-2 1 2°C) $ 
ffll^fct<D^IIJfi^1 i:L^ 0 ftfc. Ztlblt/utztL 
Xlt. mtitft* * ZfOlt/utz*— X h [(i^/£feS : ¥ 
^30//m, ^^#^&S :0. 05wt%, 
^WS : 1 0%] ^ffllV ^^t:-h;Mffi^ 1 5 0±1 

5°C. 8?^Smax$2 3 5°CtLt, ^S^T* 
•J^D-|^f£<Tf(fLfco 

[00 6 7] Z(Dt£<Dmmmfo2 0)&m&mitma x 
2 4 3°C (^^XX7K^r->Sffi<7)if^tt : m a x 2 6 0 
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°C) „ ±IB<7>m^-SiJS 3 . 6a(D$Ilimax238°C 
<»»0>»J»tt : ma x 2 4 0°C) "Cfc^o ttfBLfcU 
^P-Jpl*. Btt«a&0*ftF'e&6 o QFP 
-LS I 3 a <D U — KCO tfv^l&O . 5mm. 0. 4m 
m-Cfei>o ^<Dt£. U 7P— f*^/£ttlf£m?ofc(* 

[0 0 6 8] fct±a>'j:7P — l*A/*£f*lt8L HffiflKD 
E^SS2<7)B®T*li. ±iS0 3^&(Df9?y-{iA,/£ 
"CfeSS n-3 A g — 0 . 5 C uit/utz (Sfc£ : 2 1 8 
°C) &mi\ *fc. tt««<DEttS«2 0)BS-C?l*. 2 
7C^<&&:7'J — liA/*£T?fc£S n -0. 7CuliA/f; 

(HtjA : 2 2 7°C) £ffll*T % **m a x 2 3 5°C-m 
a x 2 6 0 0 Ca>ffifflT*^P-{iA/t£^lt^^^o/co 

[0 0 6 9] C<0*7a-|^f£ttlt(Ccfcy % ig^Sffi 2 
©ASSS n - 3 A g - 0. 7Cu-5Bi ItA/tzV 1 ) 
7n-l*AjtzttliLtzit&mVl** QFP-LSl3a 

<di mvmtfHtz 1 )— K9 3b<ibiifco *fc* wiAMift 

Lf-o 7P-SSSfi< LTIBJ&g}£2(DA®<D;UJS£ 

Tiffc»ft(=oL^r**»Lfc^ ?p-(*A,f£tttt® 

SOP-LS I (BH'CH^tf) I*. ^CD&(D-5 5 
-1 2 5°Ca>;Sffi-9--f ^iUSUK-CO*^. IStLt 
^^1 000^^;i/S^U7-C#f, 500-750 
-frY ^UTrBrfSLf-o t^t, 'J ? P- • 7 P-Jim^ 
p -tr *(::»*. €>*r*\ ^o, »tf*-e*HHj&<fc5a>T?.- 

K*gS*£ 2 (7) BffiT? Sn-Ag-Cu3 7E&0)f&? 'J — 
l*A/f£-e^P-l^f£#(t$fT&5WH^. Ztitltfrft 
d!J<D A65"C? S n — 3 A g — 0 . 7 C u - 5 B i \tM£V 
■J ^P-ttA/f£(tltf=«fc4»«fll3ltt % iBJi«£«t&1* 

[0 0 7 0] C*X|C«LT. XtKMl-Ctt. Sn-Ag 
-Cu-Bi-I n<D55ES©»7U- tt^Tffc*S 
n-3Ag-0. 7Cu-2Bi-3I nliA,*£T?Et8 
ifi2(DA®£'J ?P — I4^t£f*lf-r*i:, C1<7)&(J>37 
P— l*A,f£tt(t*Ci. fiA//£f*C+(Dft(*lc*.6 

-55-1 2 5°C(D;£JS^^UtS®ST-*, 1 0 0 0+h-f 

^uja±£$U7-e*fco c*i«fcy* nd. ttAfittit 

ifflSli Sn-3Ag-0. 7 Cu-5B i ItAjtz&ft 

fee 

[007 1] *fc % Efi»«2©Al©'J7PH*^£ 
(tltSSn-3Ag-0. 7Cu-1 B i - 2 I n I4A/ 



f£T?fftel\ t (DftO)Eeifi 2 0) BIO 7 D-l^/£ 
ttlt £ S n - 3 A g - 0 . 7Cu \*A,tzVfTt£l\ ±15 

•wawtoH-etiBm^a^ofc. sn-3A 

g - 0 . 7Cu-1Bi-2In l*A/t£T? «J ? P— 
f£tt(tLfc&* Sn-3Ag-0. 7Cul£A/f£$ffi 
l\ 2 5 0 < t:CDIi^rt£i§^S7?A^O1 m/m i n(7)zj> 
^7jSa-e^P-(i^£f*lt*tT&ofc3&<, 'J7PH4 
A/f£f*lt»^5*<S*1 9 5 0 C£T?±»Lfco dft 

fey. | J^p-^*^t£^lt«^5^w*lK$1±■r. ^ 

o % ffi«Sfi20Syic»LTti3t^*»^*ffi»ffi« 

i±r*fc^ 0 **>\ BT-tfaou— Ko>&BnBi*s n- 

10wt%Pb>7^fcl>f:^ £^'J>{£T 

[007 2] $b(C I n(D^*nfi^^< LTli££T 
If /c Sn-3Ag-0. 7Cu-2Bi-4In It Ajfz 

[00 7 3] Sn-3Ag-0. 7Cu-3In 

ItAstz (B£ : 207-2 1 6°0 i:Sn-3Ag- 
0. 7 C u|£A,f£££m*T U 37P— ttA/£tiit£frtt 

[0074] Sn-3Ag-0. 7 C u - 3 I n IZAjfz 
^fMSlimax 23 6 0 Ct'feoT, H&1£(4£ 
U 775*4. Sn-3Ag-0. 7 C uitAstzlZ 

#n*y^P— *F-ettA/f£Wlt*fTft3i:. ma x 24 
5°C-CfcoT\ Ca>£$<DBI8ttK2a>XBSJStt:ma 
x 2 6 5°Ct**y, Tl*fc 0 * 

tzs t?ttfR3, 6 4^SSaStma x 2 4 5°Ct 
fey. a5p a p<D^tfV>S^<^l*Lfco L*U *Prt<7)>M 

BLfco tjtoT. Cttt>(COtNT. ia*§S<K2<DB®<7) 
^P— l*A/<£(*(tf*S n-3 A g-O. 7Cul*A,f££ 
WL^TffttlV ttA//£f*lt«^<D(I»ttPffi*fffto 

t: 0 cti»=>cDy ?p— - ^p— ?lK^p•t2x-eo^i^f£ 

tt, -5 5-1 2 5°CO;aJS-9--f ^^KK7?I*. 10 

[0 0 7 5] Ctt60>«iR^6. **WlC«*Sn-A 
g-Cu. fe4lM4C*X|C In. B i (7)5*> 1 QlU±£ 
aMnLfctt7'J-l4A/f£. BP*>. 

S n - (1. 5 — 3. 5wt%) Ag- (0. 2 — O. 
8wt%) Cu- (0-2wt%) Bi - (0-4 w t 
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%) I n 

(4. ^P-jEi^lglCfc^T. /\^>*<D£ 

- • ^P-SKHS<7)ck5lc. 'J :?p-(4A,7£tt 

lt*firfclV -e^^lc^p-l^^f^ct^tT^^ii^. 

«<©7P-(iA/f£<*ltffl<D#»cfcyi»^A<Hi:^Sl^ 
fcA«a*(D»ft-eftofc35<, ^SBWKfcLxTI*. U^P 
-(4^y£ttltffl(7)»*4(D^0^^A<B i . In £85*0 L 

[0076] &tz. isiggjS2(DA®<z)y :7P-^f£ 

f*WflO>l4A/««l<Jf4. ?l«^(7)ii^l3|St>-r. y? 
P-®f£ltl^fflt^T^^l^o 

[007 7] 'j7P-«»J7P--7P-G)li 

[0 0 7 8] £6 BJfl4^t£ttl**<#gfc«£ 
(CI*. Sn-58BiliA;fc\ 14 C <DJlffl(7)*fi/$|:: 

Ag. Cutt^S^M^fc(*^£l=^*«lltt«*pr 

[0 0 7 9] 

y ?p- - 7P-ttA/««-ltO)H«*tt*«flMi*-C* 
[0 0 8 0] *fc % iWSWfCcfctlli* tt^'J— |4A,*££ 

ffli^rgt^Li^^^p-bx-efe^u^p- - z?n- 

**LTfc. ^P— fiA/f£ftl+ffirictTftofcU^P-l^ 

14 A/£tt* * nlfigrc-r « ^ttfVZZo 
[0 0 8 1] IB^y-ttA/fi 
*ffli^r«tiKL^aag^p-bxt?fc*"j ^p— ■ ?p 
— i*A//£»ita>aK*»i=te^r. tttttto>Mz#tttt 

£LT. -5 5- 1 2 S'feoa**^ ^JHt«Mft#lC» 

[0 0 8 2] £*\Z3zt- % **MlC«fc4xl<. I* 
^££fflL^T^t®Ll^§lg:7P-feX-C-&£y ?p— • 

r y -cws-r 4 c £ tf^nfet a*. 
[S®co®^ftift^] 

[Si] *«mic^«sttfttt«ift(*a>-fttt»iB$^ 

[0 2] Sn-3Ag-0. 7 C ul*A//clwB i £;£JjD 



[03] Sn-3Ag-0. 7Cu(4A//£|ZB i 

Lfct^(7>2o o cicfcit^#t;(D^^$^-r0-efe^p 

[04] Sn-3Ag-0. 7 C uliA/JSlCB i 

[15] Sn-3Ag-0. 7Culi^£|CBigSllO 

[06] Sn-3Ag-0. 7Cu(4A//£IZB i 
Ltzt£(DS n - 1 OPb^ 7^Lfc427P-f 'J~K 

<h 0) e-;usis $ ^-r 0 -e fe « . 

[07] B i (DMi)!lWj:§Sn-3 Ag-O. 7C 
ul4A/f£<DDSCai£<S«*^*r0-ej&-5o 

[08] •IJKffla)EDX#«rJS»**'rH-Cfc4. 

[09] Sn-3Ag-0. 7 C ul^filCB i $SJ|I 
Lfci:^O2O o Clcfclt^?l5I5tjS$^0r*&^ o 

[01 O] Sn-3Ag-0. 7Culi^£|:i nS^ 

[01 1 ] S n-3 A g-O. 7Cul^£|:i nS^ 

ttlLfci:#a>2 o°cicfcit^ ) #u:^7K-r0'Cfc'5)o 

[012] Sn-3Ag-0. 7Cu l*A/t£fC I n 
[013] Sn-3Ag-0. 7 C u l£Ajfz\Z B \ t \ 

n t^mmLtzt^ommm^mjSLif^m^m^mz 

[014] Sn-3Ag-0. 7Cu l*/ut£\Z B \ t I 
ntZmtMLtztZCDZ 0°C|Cfclf&#tf £^*r0T& 

[015] Sn-3AgliU£l:CuSMLf:i:^0 
2 0°ClCfcl*3#tf 0-r?fc£o 
[*?^<&1»BJJ] 

1 ;SS£3lgti&«: 

2 S^afe 

3 a QFP-LS I 
3b SOP-LSI 

4 mm 

5 Sn-Ag-Cu-I n-Bi(05 7C&<Dt&7 U — 
l4A,t£ 

6 a 'J-KSPfi 

6 b ^ V Zf®L& 

7 «« 

8 Sn-Ag-Cu03 TzZkOft? >J — (4A>f£ 

9 . 10 U — K 
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[01] 

s 




[04] 



is 4i 

30 
25 
1" 20 

I 10 
5 



n si 



"0 2 4 6 6 10 15 20 30 
Sn-3Ag-0.7Cu^<OBisBttlS (wt%> 



20 
| 15 
§ 10 

T 

^ 5 
0 



[05] 














1 










Jl . 
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